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Furthermore, the therapeutic side of *the whole
cancer question is in a state of ferment and it
seems extremely probable that the very near future
will develop therapeutic means for the treatment
of the malady other than surgical.

Consultation among the members of the Cancer
Committee, as well as with the members of the
Publication Committee and other of our members,
brings the committee before you with the opinion
that the time is not quite ripe for presenting the
cancer problem to the general public in the form
of a published statement. We advise, therefore,
that the Cancer Committee be, for the present, dis-
charged.
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THE TREATMENT OF SPINAL CURVA-
TURE.*

By JAMES T. WATKINS, M. D., San Francisco.
(Continued from Page 204-May.)

To an appreciation of the principles underlying
treatment of scoliosis, some reference to its me-
chanics. in so far as we- understand them, is essen-
tial.

* Read before the Alameda County Medical Society,
September. 1911.
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In I844 Bigelow noticed that a spine bends
forward and to the side in the dorsal region. as

does" a blade of grass-when the attempt. is made
to bend -the latter -through its widest diamet6r.
*That is, it revolves on its. longitudinal axis to

bend 'through its narrowest or thinnest diameter.
I have here a piece of sponge rubber cut so that
it ;is wider from before backward than from side
to side. Pins are stuck in it to represent spinous
processes, while a different kind of. p.in 'is placed
at right angles to them- to -represent transverse
-processes and ribs. If I attempt to bend the rub-.
ber rod 'forward and to the side, the body will
rotate so that the first pins- that is spines-point
to the concavity of the. curve, while' the second
pins-that is the transverse processes, point back-
.ward on the convex side and forward on the con-

cave side.. This is precisely what, takes place in
the thoracic column during flexion and side bend-
ing. The spines point to the con.cavity of the
curve and the, ribs project backward. on the con-

vexity.
The lumbar column behaves under flexion and

side bending as does a -piece of sponge rubber
which is wider from side to side than before back-
ward. That is, the spinous processes look to the
convexity and the transyerse processes point for-
ward on the convex side. Of 'course, when. the
lumbar spine is lordosed-that is bent' backward-
the process is reversed and the bodies look toward'
the convexity.

Spinal curvatures, from whatever cause,. usually
begin.as the simple C-shaped type. The so-called
compensatory curves which appear in the S-shaped
variety are due to a combination of, the involun-
tary .effort to return to the perpendicular and of
the thrusts exerted -by. the ..same forces which
caused' the C-shaped deviation acting upon the
other and differently shaped groups of vertebral
bodies.

Manifestly then, spines are subject to the laws
governing flexible -rods. But when a spine has
long maintained a posture of flexion and side bend-
ing,. a. variable segment of it, located near the
center of the curve, becomes rigid. At once this
changes the whole mechanical aspect of the prob-
lem. For now we no longer have a flexible rod,
subject to the laws. governing flexible rods, but an

inflexible rod which 'is protected from our attacks
by the portions which are still flexible and which
are continuous with it both above and below.
Thus' I have indicated, but by no 'means com-

pleted, the description of the complex mechanical
problem involved. To elaborate it further would
necessitate my making myself technical and tedious,
and would not advance us further- in our consid-
eration of the treatment .of spinal curvature-the
object. of this paper.

It is interesting to note that while we htave
made some degre'e of progress in our studies of
the mechanics of spinal curvature,' thus far no

theory as to its causation has been advanced which
can be made to account for even a large minority
of the cases which. come under observation. Nor

can we, with any degree of certainty, prognosticatey
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what will be the course of a given case of spinal
curvature. Professor Lorenz has related, his ex-
perience with three sisters. The first was sent to
him at a time when she presented. a mild degree of
spinal curvature. Despite all he could do she
went on to disfiguring and' crippling defor'mity.-
By way of. precaution, the second sister was
*brought to him before there was any evidence of
distortion! but she, too,~ in spite of everything,
went on to disfiguring and crippling' deformity.
The case of tlhe third 'sister he andertook with a
.feelitg .akin "to despair. The -same preventive and
.corrective mneasures were 'tried; but in her case,
there never appeared the least suggstion of spinal
distortion. Here' were three; children, born and
reared under as nearly as possible identical condi-
tions and subjected to equally cautious medical
supervision, but with -totally- dissimilar and wholly.
unpredictable results.

.In my own experience, the little daughter of one
of our most prominent merch'ants was brought to
me with an insignificant. spinal deviation of ap-
parently postural causation and calling for "set-
*ting up exercises." To my astonishment and con-
sternation- her distortion, while' remaining fle-xible,
increased steadily and rapidly. I called her father
,into consultation and explained to him the situa-
tion. The mental acumen' wvhich had enabled him
to accumulate -his millions now made it possible
for him, in this emergency, to grasp the signifi-
cance of a-situation for which his personal experi-
*ence had not prepared him. Despite the lamenta-
tions of hordes of women folk, and, I am sorry
to say, the gloomy prognostications of doctors who
somehow became injected into the case, the girl
-was taken off her feet for eight months and
placed upon a cu-ved stretcher -of the. Whitman
type. Here I was enabled, by placing the spine
in hyper-extension, first to check the further de-
velopment of distortion and later to actually re-
verse the direction of the dorsal and lumbar
curves-thereby making the cure permanent.

For habitual or postural scoliosis, before the
curvature has become fixed, beside tonics, correc-
tion of hygienic errors, sleeping out, of doors, and
attention to dress, little is needed except "setting
up" exercises. It does not matter what system
of calisthenics is employed, so -long as it is
systematically carried out. A vigorous 'massage,
both before and after exercise, is of great value.
.It is always desirable that the exercises should be
performed between two full .length. mirrors and
that the patient's -torso should be uncovered so
that she can constantly observe. and correct any
postural errors which may tend to creep into her
work.
When a segment of the scoliotic spine has be-

come rigid, and the entire torso has undergone
changes of-which the distortions of the ribs may be
taken as -an index, the problem of treatment is
more complicated. The- spinal column is then a
more or less distorted rod with an inflexible mid-
dle portion and two flexible ends. It is so placed
in the body that it can only be grasped at its
extremities, represented by the head and pelvis.
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Direct thrusts exerted through the ribs are largely
dissipated through the fact that the ribs attach to
the spine by joints which allow considerable mo-
tion.

Finally the distorted spine is held in distortion
by the strains exerted upon it by displacements of
the viscera and accommodative shortening or
stretching of soft parts throughout the body.

If anyone should ask a mechanic to straighten
a rod similarly constructed and equally difficult
of approach and subject him to the same handicaps,
the man would refuse to make the attempt. But
we physicians cannot exercise that prerogative.
We have to do something. Fortunately for us, the
natural tendencies of growth, if we take advan-
tage of them, are on our side.
At this time it is an error to begin with general

muscle building exercises. It has been repeatedly
observed that the shortened muscles on the con-
cave side of the spinal curve strengthen more
rapidly than do their overstretched antagonists of
the convexity. Special spine mobilizing exercises
have a logical foundation; but even they do not
meet the essential needs of the case. First and
foremost, the spine has, for some reason, proved
inadequate to the demands made upon it. It is
stiff and distorted in the extreme of what had
been a normal motion. In this respect it may
be compared to a spastic flatfoot. And, like the
distorted flat foot, it is useless to attempt to treat
it while it is being overworked. Such a spine
must, for a time at least, be put at rest. This can
only be done in recumbency. It has been' my
custom for some years to put such children to bed
upon a gas-pipe and canvas frame which has been
so bent as to -present curves which are the exact
reverse of those of the body when recumbent upon
it. That is, when lying upon the frame, the
tendency is to hyperextend the dorsal spine and to
flex the lumbar segment. In a way, the spine may
be said to have become distorted through the ap-
plication to it, in an oblique direction, of the
weight of the head and body. In theory, to re-
verse the process ought, if persisted in, to straight-
en the spine. I therefore introduce an upright
and crossbar into the upper end of my gaspipe
frame. From this is suspended a head sling which
is fitted snugly about the patient's chin and oc-
ciput. Now, in order to obtain any desired de-
gree of traction upon the patient's spine, it is only
necessary to raise the upper end -of the stretcher,
when the body will tend to slide toward the foot.
The higher we raise it the greater will be the
pull on the head. It is surprising how great an
improvement will take place in spines which are
subjected to this treatment.

Results may be further augmented by means of
Lange's detorsion apparatus. In this, the patients
lie prone upon a table. Strong adjustable uprights
offer points of fixation against which the body can
be drawn by means of girths which pass around
it midway between. These girths draw and then
maintain the body in the reverse distortion from
that to which it has been accustomed. For ex-

to the left, a girth passes around the body at the
apex of the C curve and pulls it over against two
properly adjusted uprights located at either end of
the C till the left convex spine has been trans-
formed into a right convexity. In this posture it
is held for increasing lengths of time up to an
hour, twice daily.
When I have obtained all I can by traction,

recumbency and posturing, I feel that it is time
to begin with forcible correction. To be efficient
this method must contemplate holding permanently
whatever correction can be obtained at the time of
the forcible interference. One must further be in
position to exert, and to maintain to any desired
degree, thrusts or strains which are directly oppo-
site to those which exist in the scoliotic frame.
We saw that the scoliotic spine presents a rigid

segment of variable size, fixed in the extreme of
flexion and side bending, between two flexible
parts; that this spine can be grasped only by the
ends, can be approached only from behind, and
that the efforts to influence it through thrusts
exerted upon the ribs can have little effect until
the normal of motion in the joints of ribs with
spine has been exceeded. To meet the problem
this condition present6, nothing has thus far proved
so efficient as Wullstein's apparatus.

For purposes of illustration, I will assume that
we have to do with the more complex form of
lateral curvature, the S-shaped right dorsal con-
vex, left lumbar convex type. Here we note first
of all, an exaggeration of the normal curves of
the spine. The forward curve in the thoracic re-
gion is too great, as is the backward curve in the
lumbar segment.

Next we observe the lateral deviations of the
spinous processes to the right in the dorsal column
and to the left in the lumbar region. There is an
elevation of one shoulder and asymmetry of the
contours of neck and shoulders. As a consequence
of the torsion in the lumbar vertebrae, the trunk
is displaced on the pelvis backward and to the
right. This makes the right hip (actually the
right iliac bone)) more prominent than the left.
Also the frontal planes of thorax and pelvis, in-
stead of being parallel, cross each other and the
lateral bodily contours are asymmetrical. Finally
the ribs are unduly prominent on the convex side
behind, and on the opposite side in front.
The frame of Wullstein's apparatus consists of

a great inverted U, twelve feet high. From the
middle of the curve of this great U, depends a
screw traction appliance to which is attached a
head sling, while from the floor, midway between
the two arms of the U, rises a steel post upon
which is a separate seat for each leg. Each seat
is provided with two straps. Horizontal steel,
semi-circular bows stretch from one arm of the U
to the other, at a variable height from the floor.
They afford attachments for apparatus with which
tractions or thrusts can be made. The seat may
be raised or lowered by means of a screw thread.
When the patient is seated and the head sling

and leg straps applied, the forced extension or dis-
traction which we are able to exert through both
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ample, if a spine is C shaped with its convexity
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upper and lower screw tractions, enables us to
correct not only the antero-posterior curves but
the greater part of the lateral curves as well. The
amount of force exerted is kept always before us
by means of a dynamometer.
To correct the displacement to the left of the

body on the pelvis, we depress the right half of
the seat. As this descends, dragging the hip with
it, it recedes, causing a rotation to the right of
the lumbar spine. As a consequence, the pelvis
comes to lie in a frontal plane, more nearly par-
allel to that of the thorax and the lateral contours
are improved. The asymmetry of neck and shoul-
ders may be corre-cted by adjustable arm tractions.
The prominent ribs, both in front and behind, are
pushed in by pressure pads. These pads are in-
corporated in the jacket.

It is a principle of orthopedic surgery that over-
correction is essential to the cure of a deformity.
Therefore here we may not be satisfied with a
simple correction or re-adjustment to the middle
position any more than we would be were we deal-
ing with the correction of a clubfoot. We must
aim to overcorrect-to transform a right dorsal
into a left dorsal and a left lumbar into a right
lumbar convexity; a kyphosit into a lordosis and
a lordosis into a kyphosis, if our result is to be
permanent.
To give the body the necessary twist, I use the

posterior pressure pad, as a fulcrum and the shoul-
der tractions attached across the chest by a strap
as the arms of a lever, by means of which I twist
the thorax in the opposite direction to that taken
by the dorsal torsion. The untwisting of the lum-
bar torsion is similarly exaggerated by means of a
screw thread which enables the seat to be turned
as a whole about its longitudinal axis. To better
control lordosis, the seat is provided with a slide
controlled by a screw.
With the patient fixed in the machine and the

latter adjusted in such a way as to overcorrect, in
so far as this is possible, each element of his de-
formity, I apply my plaster of Paris from his oc-
ciput and chin to his groins. When the plaster
has hardened and dried I cut out great windows
over the places where the ribs had originally been
depressed. In this way I utilize the respiratory
act in the attempt to force the ribs back to their
normal position. With each succeeding jacket I
attempt to improve my patient's contours till I
believe I have brought him into a position of re-
versed distortion. How perfectly I can do this
necessarily varies with the individual case.

Finally I remove his jacket and put him again
upon his frame for a while, so that by massage
and resistance exercises, given first in the horizon-
tal and later in the erect posture, his muscles can
again be brought to that state of tonicity which is
essential to the maintenance of proper postures.
At some other time I may ask your indulgence

while I place before you a scheme of what I be-
lieve to be the kind of resistance exercises appro-
priate to certain stages in the treatment of spinal
curvature.

HYPOPHYSIS DISEASES AND THEIR
DIAGNOSIS.*

C. M. COOPER, M. B., San Francisco.

Vesalius appears to have been the first to de-
scribe this organ, and in his "De Corporis Humani
Fabrica," 1553, he calls it the "glans pituitam
encipiens," under the mistaken idea that this organ
secreted the "pituita" or nasal mucous. It is of
interest to note here that in the lampreys the
pituitary tube which remains during life opens on
the dorsal aspect of the head, and, though it does
not secrete the nasal mucous, it functions as an
external nostril.

Soemmering in I778 described the gland more
fully, and termed it "hypophysis cerebri." Phylo-
genetically the Tunicata are the first to possess an
organ comparable to the. human hypophysis in the
shape of a gland which opens into the pharynx.
In the fishes we find a gland derived from the
stomodoeum which comes in contact with a pro-
longation from the brain. Mammals possess a
pituitary body having two distinct parts. In the
human the pituitary body or hypophysis is a small
reddish gray vascular mass of an oval form meas-
uring about half an inch in its lateral diameter,
and one-quarter of an inch in its antero-posterior
and supero-inferior diameters, and weighing from
five to ten grains. It is confined to a recess in the
floor of the skull termed the pituitary fossa, being
held laterally by the dura mater which forms the
inner walls of the cavernous sinuses. It is very
vascular and consists of two lobes. The anterior
or inferior lobe much the larger and much the
more vascular, is reniform in shape and receives
the posterior lobe in its hilus or concavity.

Embryologically the anterior lobe arises as an
upward diverticulum of the posterior wall of the
primitive pharynx about the fourth week. This
pouch of Rathke as it is called becomes nipped off
by the developing base of the skull, and as a rare
anomaly a remnant of this tube is found trans-
versing the sphenoid bone whilst in men in the
pharynx itself a remnant of the pituitary bud de-
velops into a functionating tissue, and according
to Haberfeld exists as a pharyngeal hypophysis.
The nipped off epithelial cells -of Rathke's pouch
soon show a differentiation into two parts, one of
which gives rise to the anterior lobe, while the
other invests the body and neck of the posterior
lobe, and to this investing layer of cells the special
name of pars intermedia has been applied.

Microscopically the anterior lobe has an en-
velope and a faintly marked internal network of
fibrous tissue. In the fibrous tissue meshes columns
of cells are present which in young animals line,
in older animals fill the alveoli. Sometimes a drop
of amorphous material is present in the center of
the cell mass, an acinus effect thus being pro-
duced, and occasionally the secreted substance is so
abundant that the cells are pressed toward the
periphery, it imitating as it were a thyroid vesicle.

These cells have been differentiated in accord-
ance with their staining affinities. Thus we have

* Read before the Forty-Second Annual Meeting of the
State Society, Del Monte, April, 1912.


